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WHAT IS CLAIMED IS: 



1 . A sonde hmrinp ~ J 'rhpr ; Mr 

a) a main body having a first end and a second end; y 

b) a fluid-passage within the main-body-that provides fluid eopaemunication 
between the first and the second end of the main body; X 

c) a first end piece and a second end piece, the first a^Q second end pieces 
having fluid passages, the first end piece being welded to the^irst end of the main body 
and the second end piece being welded to the second endifF the main body, the fluid 
passages of the first and second end pieces corresponding to the fluid passage within the 
main body to provide a continuous fluid passagewa^hrough the sonde housing; and 

d) a recess located within the main bmy of the sonde housing for radially 
receiving a sonde, the recess being isolated from the fluid passageway. 

2. The sonde housing of claim 1 , fidrther including a first void and a second void, the 
first and second voids being defined/between the welded first and second end pieces and 
the main body, the first and seco^a voids providing fluid communication between the 
fluid passage of the main hoM and the fluid passages of the first and second end pieces. 

3. The sonde housing of claim 1, further including a housing door that encloses the 
recess of the main body. 

4. The semde housing of claim 3, further including a first and a second mounting 
block for amounting a sonde, the mounting blocks being sized for receipt within the recess 
of the regain body. 



5 / The sonde housing of claim 4, further including isolators positioned within the 
fecess adjacent to the first and second mounting blocks to isolate longitudinal forces 
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f^ x Thp honsini MY&daiT^^ blocks further include at 

least one o-ring, and wherein the recess and the homing door are configured to cooperate 
with the o-ring of the first and second mounting^plocks to isolate radial forces 
experienced by the sonde. 

7. The sonde housing of claim 6 whe^fin the mounting blocks include an internal o- 
ring. 

8. The sonde housing of claim 6/vherein the mounting blocks include an external o- 
ring. 

9. The sonde housing of cj/aim 6 wherein the mounting blocks include an external o- 
ring and an internal o-ring. 

10. The sonde housing of claim 1, wherein the first and second end pieces include 
projections that fit withtti openings located at the first and second ends of the main body. 

1 1 . The sonde housing of claim 1 , further comprising a plurality of fluid passages 
within the main body, each of the fluid passages providing fluid communication between 
the first and second end of the main body. 

12. The sonde housing of claim 1, further comprising a sonde mounted within the 
recess of tip sonde housing, the sonde having a longitudinal axis wherein the longitudinal 
axis of tl# mounted sonde can be aligned relative to a longitudinal axis of the sonde 
housing// 



13. I The sonde housing of claim 1, further comprising a sonde mounted within the 
recess of the sonde housing, wherein the mounted sonde can be rotationally oriented to a 
selected rotational position, the selected rotational position being one of a plurality of 
relational positions. 
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T4. The sonde housing of claim 13, further comprisir 
the sonde at the selected rotational 



Ing device that secures 



ry 



5ride housing of claim 1, wherein the first and second end pieces include 
lor couplingjOTrrmg-e#msj ^ j i of th e end pieces. _ 



meHioTofmaking a one-piece sonde housing, the method o^making 
comprising: 

a) providing a main body having first and secon< 
including: 



the main body further 



in 



a recess located between the fjrSt and second ends^or receipt of a 
sonde; 

longitudinally though the main body; 
connection/rfortions located at e^n of the first and second 
lain body; 



b) / providing firstand second end membej^, each of the first and second end 
members having an end coniection portion that cpiresponds to the body connection 
portion of \he main body, e/ich of the first and^econd end members also having a fluid 
passage; 

c) \QuplineJ^e first and second end members with the first and second ends 
of the main body to form internal vends that connect the fluid passage of the first and 
second end members with the fluid passage of the main body; and 

d) welding the firgt and the second end members to the first and second ends 
of the main body to provideahe one-piece sonde housing having internal voids that 
facilitate fluid communication between the main body and the end members. 



17. The metho^of making the one-piece housing of claim 16, wherein the body 
connection portkms of the main body have a first length, the endj^oniiectiof^^ 
the end members have a second length and the inJe»*ad^voids are formed by the difference 
in length between the first length of^the^Body connection portion and the second length of 
the end /Connection portic 
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TTT ^Fhe-method of making the one-piece sonde housing of claim 17, fu rther including 

configuring the body connection portions as female connection portions and configuring 
the end connection portions as male connection portions, wherein the first length ofme 
female-connection portion is greater than the second-length-of themale connptffion 
portions. 



1 9. A method of rotationally orienting a soiyfe within a son^ housing, the method 
comprising: 

a) providing a radially accessible recess witjafn the sonde housing; 

b) providing first and second mounting s*fpports that support the sonde, the 
mounting supports being configured;* remain stjrfionary when placed within the recess 
of the sjemde housing^ 

?6ide withii/the first and second mounting supports; 
placih^^thfi^dhde and th^r supports within the sonde housing recess; 
rotat ng the mounted sonde relative to the sonde housing to a selected 



rotational position; 



and 



securing the rotaCtional position of the sonde relative to the sonde housing. 

20. The method of claim 19, wherein the sonde can be rotated to an infinite number of 
rotational positions. 

2 1 . The method^ of claim 1 9, further including providing a cover having a rib portion 
and assembling pe cover to the sonde housing recess such that the portion extends into 
the sonde housing recess. 

22. Th/ method of claim 21, further including providing a gear piece fixedly secured 
to the sonde wherein the rib portion of the cover engages the gem^iei^jAtften-tttrcover is 
assembled onto the sonde housing to secuigJh©-iTrtSfioiml position of the sonde relative to 
the sonde housing. 
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23 . The method of claim 21 , further including providing a plug that is rotational^ 
secured to the sonde wherein the rib portion of the cover engages the plug to prohibit 
rotation of the sonde relative to the sonde housing when the cover is assembled on)0 the 
sonde housing. 



24. The method of claim 21, further including providing an o-ring in ^bntact with an 
outer diameter of the sonde wherein the rib poition/6f the cover engages the o-ring such 
that the o-ring is compressed against the sonde \m prohibit rotatiomof the sonde relative to 
the sonde housing when the cover is assembled onto the sonde Rousing. 

25. The method of claim 19, wherein the rotational position of the sonde is secured 
relatiyeio the s(5hde housing by inserting a screw throjigh a hole in the first mounting 
support and into a prng that is rotationally secured to the sonde. 



24. A method dfS^tafipHally orienting a sjmde within a sonde housing, the method 
comprising: 

a) providing a racially acceded recess within the sonde housing; 

b) providing first and second mounting supports that support the sonde, the 
mountin^upports being configured to remain stationary when placed within the recess 
of the sonde housing; 

c) providing a pldg sized to fit within one of the first and second mounting 
supports, the plug including a plug slot corresponding to a sonde slot on the sonde, the 
slots providing a rotational interlock between the plug and the sonde; 

d) assembling the sonde within the first and second mounting supports; 

e) placing the sonde and the supports within the sonde housing recess; 

f) rguating the sonde to a selected rotational position wherein the sonde is 
rotated within/the recess and relative to the sonde housing, and wherein the interlocked 
plug is correspondingly rotated relative to the stationary mounting supports; 

securing the plug in the selectedj^tatkJfia^ with a screw to lock 

the ro>&ry orientation of the plyg-fetSffve to the stationary mounting supports, thereby 
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locking the r^tniy orieaiatiog " f the «™h<> relat ive to the mounting supports and the 
sonde housing. 



27. The method of claim 26 wherein the screw extends thfough the mounting^upport 
and into the plug. — - — — ■ — 

28. The method of claim 26 wherein the scvqj/ engages a threadejjliole in the 
mounting support and contacts a surface of the plug to prevent rotation of the plug. 



29. /Mnethod of rotatiohally orient^ a sonde within^ >onde housing, the method 
comprising: 

a) proving a radial^accessed recess^ithin the sonde housing; 

b) provWihgjh^t^nd secbnd mounjrfng supports that support the sonde, the 
mounting supports being configured to remain stationary when placed within the recess 
of the \onde housing; 

c\ providing a cover configured to enclose the recess of the sonde housing, 
the cover including a rib portion th^t extends into the recess when the cover is placed 
over the recess; 

d) providing a ge^f coupled to the sonde, the gear including a plurality of 
radially extending teeth; 

e) fixedly securing the gear to the sonde; 

f) assembling the sonde within the first and second mounting supports; 

g) placing the sonde and the supports within the sonde housing recess; 

h) rotating the sonde to a selected rotational position wherein the sonde is 
rotated withinyftie recess and relative to the stationary mounting supports; and 

i) / securing the cover to the sonde housing such that the ribjaoptitfif of the 
cover engages with the gear teeth to lock the rotary orientatietr5rthe sonde relative to the 
sonde liousing. 



50, A method of^tStionally orienting a sonde within a sonde housing, the method 
comprisi 
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a) providing a radially accessed recess within iiie bolide h ou s ing 

b) providing first and second mounting supports that support the son^ef the 
mounting supports being configured to remain stationary when placed withi^ne recess 
of the sonde housing; 

c) . .providing a cover configured to^fl&ose the recess oflhe sonde housing,- 
the cover including a rib portion that extenjls into the recess wj*£n the cover is placed 
over the recess; 

providing a plug, nationally securing Jfre plug to the sonde, and mounting 
external o-hng on an external surface of the plug; 

assembling the sonde and the plug within the first and second mounting 



placing the sonde and the supports within the sonde housing recess; 
rotating the sonde to a selected rotational position wherein the sonde is 
rotated w/thin the recess and relative to the stationary mounting supports; and 

securing the cover to the sonde housing such that the rib portion of the 
cover engages the o-ring of the plug to lock the rotary orientation of the sonde relative to 
the sonde housing. 



31. A method of rationally orienting a sonde within a sonde housing, the method 
comprising: 

a) pr6viding a radially accessed recess within the sonde housing; 

b) /providing first and second mounting supports that support the sonde, the 
mounting supports being configured to remain stationary when placed within the recess 
of the sonde housing; 

£) providing a cover configured to enclose the recess of the sonde housing, 
the c(/ver including a rib portion that extends into the recess when the cover is placed 
ov^r the recess; 

d) providing a plug and rotationally securing th e plug to the , 

e) assemblingJhe-softde-aiTaTEe plug within the first and second mounting 
supports^. 

f) placing the sonde and the supports within the sonde housing recess; 



25 




ulii ig I h u u ui id c l u j - s elecTea rotational position wherein the sonde is 
rotated within the recess and relative to the stationary mounting supports; and 

h) securing the cover to the sonde housing such that the rib portion of t^ 
cover engages the plug to lock the rotary orientation of the sonde relative to the/onde 
housing. 

32. A method of rotationally orienting a sonde ^ithin a sonde homing, the method 
comprising: 

a) providing a radially accessed p^cess within the s^hde housing; 

b) / providihg first and second jfiounting supports/that support the sonde, the 
mounting 

of the soi de housing 




provi 
including a 




figured to Remain stationarywhen placed within the recess 

Snfigured to enclose the recess of the sonde housing, 
'that extends int/ the recess when the cover is placed 



c) 

the cover 
over the recess; 

d) \ providi/ig an o-ring having srfi inner diameter and an outer diameter, the 
inner diameter ofthe o-ring in a free state being less than an outer diameter of the sonde; 

e) securely placing the opting on the sonde; 

f) assembling the sonde within the first and second mounting supports; 

g) placing the sonderand the supports within the sonde housing recess; 

h) rotating the some to a selected rotational position wherein the sonde is 
rotated within the recess anp relative to the stationary mounting supports; and 

i) securing me cover to the sonde housing such that the rib portion of the 
cover engages the outer diameter of the o-ring securely placed on the sonde to lock the 
rotary orientation ofine sonde relative to the sonde housing. 



33. A metho/ of orienting the pitch of a sonde within a sonde housing, the method 
comprising: 

a) / providing a recess within the sondejiousiag^fen^ of the sonde, the 
sonde housing having a longiUidinaLdkilen^n; 
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b) providing mounting supports sized to be received within the recess of the 
sonde housing; 

c) assembling the sonde within the mounting supports;" 

d) placing the mounting supports and the sonde / y/ithin the recess^*? the sonde 
housing; and - - - - 

e) adjusting the longitudinal alignment^ the mounted ^erfide in relation to 
the longitudinal dimensign^f the sonde housing 



34. A method/of orienting the Wtch of/ sonde withip/£ sonde housing, the method 



comprising: 

a) providing a 
sonde housing laving a loi 

b) providing a 



ecess 



in the sond^housing for receipt of the sonde, the 
gitudinal dimension; 

mounting block ^zed to be received within the recess of the 
sonde housing, tW mounting block being configured to support an end of the sonde; 

c) providing an adjustmeift assembly sized to be received within the sonde 
housing, the adjustment assembly including: 

i) an uppercase having a threaded through-hole; 

ii) a set §&ew received within the threaded through-hole of the upper 

base; 

iii) 2/lower base having a first surface adjacent the upper base wherein 
the set screw contact/the first surface when threaded a distance within the through-hole 
to correspondinglyadjusting the position of the upper base relative to the lower base; 

a supporting cap coupled to the upper base, the supporting cap 
being configu/ed to support the other end of the sonde, the supporting cap having an 
centerline tWat aligns with a longitudinal dimension of the sonde when the sonde is 
supportecj/by supporting cap; 

assembling one end of the sonde with thejpotttrting block and assembling 
the o$er end of the sonde within the suppor£ttg*r£ip of the adjustment assembly; 

e) placing the moiuitittgr^Iock, sonde, and adjustment assembly within the 
regfess of the sonde hopsirfgTwherein the end of the sonde assembled to the mounting 
bjfock remaijiHna generally fixed position; 
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f) determining th esonde al ig nm^t of thf> ronHn longitudinal dimension ir 
relation to the longitudinal dimension of the sonde housing; and 

g) adjusting the set screw of the adjustment assembly to selectively adjust the 
position of the upper base relative to the lowercase, and correspondingly the alignment 
of the centerline of the supporting cap, thereby adjusting-the^klnment of the longitudinal 
dimension or the sonde with respect to tfce sonde housinf 
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battery- 




4 sonde hbusing system, we sonde hou^mg system comprising: 

a scmde housingconfigured.to radially receive a wire-powered sonde or a 
wered sohdeTTFie sonde housing including: 

i) I a cavity located within a main portion of the sonde housing; 

at least o#e fluid passageway for providing fluid communication 
between a first end of the soifde housing and a second end of the sonde housing; 

iii) a yftre passage providing a pathway between the second void and 

the cavity; and 

b) a fip4t plug sized for receipt within the wire passage to seal the cavity from 
the fluid passageway, wherein the first plug comprises a solid construction for use with a 
battery-powered sonde; and 

c) / a second plug sized for receipt with the wire passage to seal the cavity 
from the fluid passageway, the second plug including an sealinp insert having a hole for 
use With a wire-powered sonde haying-a-WireTN^rei^ the insert seals around the wire 
extending throughAeiioIe. 



36- A»SQlide housing, the sondeJao asiftg-et^ 

a) a housing structure having a fluid passage^extgnding from a first end to a 
second end of the housing structure, the housip^fructure further including: 

i) a cavity locate^^thin the housing structure for receiving a sonde; 

ii) a first j#<5ess and a second recess located at the first and second 
ends of the housing^rtfcture, the first and second recesses having a first diameter; and 

b) ^fnrst end member and a second end member, each of the end members 

incluc 
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the housing structure; and 

ii) a tapered thread portion, the tapered^^ad 
diameter and a minor diameter, wherein the minor di 
is less.thanihe.first diameter.of the recesses 



k! second recesses of 

portion having a major 
of the tapered thread portion 



p 
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ru 
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37. A sonde housing, comprisir 

a) a one-piece hou^ng body having opposite ends, each end configured to 
provide a connection for cabling a drilling component to the housing body, each end 
further having an opening to provide fluid communication between the end of the 
housing body and tj?e coupled drilling component; 

b) a^luid passage extending through the one-piece housing body; 

c) / a first cylindrical space and a second cylindrical space located adjacent 
each of the openings of the ends, the first and second cylindrical spaces extending 

outward from the openings such that the cylindrical spaces provide fluid 
con^iunication between the fluid passage of the housing body and the openings of the 
ds; and 

d) a recess located within the housing body for housing a sonde, the recess 



isdlateci 'ironl'lhe'llutcrpassage. 



sonde mounting arrangement for suppo/ting a sonde wiffinXsondeirottsffigr 
the sonde mounting arrangement comprising: 

a) a side-Joad sonde recess witlyme sonde housing; 



b) 



a sonde door t 



pit enclosep^he sonde rece$sr£nd 
c) a first and sedtond moinfrfig^bfock sized^fefreceipt within the sonde recess, the 
first and second moimftQgJtfocks includjttjfcylindrical cavities sized to accept and 
support the sonde. 



39. The sonde mpnfiting arrangement of claim 38, further including a plug that fits 
within the cylipdfical cavity of thenio^^ the plug being rotationally secured kr 

the sonde'lSrior t^inseffionof the sonde within the mounting block. 
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40. ThesQivteJttmr^^ of claim 38, further including isolators 

positioned within the recess adjacent the first and second mounting blocks to isolate^ 
longitudinal forces experienced by the sonde. 



4 1 . The sonde mounting arrangement of claim 3 8, wherein each of the first and 
second mounting blocks further include at least one o-ring, and whepdn the recess and 
the sonde door are configured to cooperate with the o-ring to is^Jme radial forces 
experienced by the sonde. 

42. The ^onde mounting arrangement ofelaim 41ywherein the o-ring is an internal o- 
ring that fits within^an internal groove^djacent the^ylindrical cavity of the first and 
second rxfounting blocks, the intprrfal o-ring ha^mg an inner diameter in a free state less 
than an ohter diameter of the sonde. 

43. The sonde mounting arrangement of claim 41 wherein the o-ring is an external o- 
ring that fits within an external gro^We located at an outer surface of the first and second 
mounting blocks, the external OTting having an outer diameter that cooperates with the 
sonde recess and sonde door*o isolate radial forces experienced by the sonde. 

44. The sonde mounting arrangement of claims 42, further including an external o- 
ring wherein the external o-ring fits within an external groove located at an outer surface 
of the first and second mounting blocks, the external o-ring having an outer diameter that 
cooperates witlythe sonde recess and sonde door to isolate radial forces experienced by 
the sonde. 



45. The sonde mounting arrangement of claims 43 further including an internal o-ring 
wherei/ the internal o-ring fits within an internal groove adjacent the cylindric al cavity of 
the 0 st and second mounting bloc^rAelBfemal o-ring having an inner diameter in a 
fre£ state less thanan<rtiferdiameter of the sonde. 
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